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ABSTRACT

A major portion of our shallow lakes serves as a source of water for fishery’s management
and recreational activities. Lakes, therefore, become sinks for nutrients in incoming rivers or
drains. As a result, eutrophication is one of the more significant water quality problems of
lakes.

Eutrophication is most commonly known as the intense proliferation of algae that can
result in detrimental changes in the water quality and in the biological populations of a water
body. These changes can interfere wildly with fluctuated oxygen levels when over enriched
with plant nutrients. The low dissolved oxygen concentrations reflect an unbalanced
ecosystem and hence fish mortality, odors, and other aesthetic nuisances. The positive aspects
to eutrophication process are used to enhance the production of fish. In addition, the
constituents that affecting eutrophication are exposed to the circulation effects.

The purpose of this study is to develop a two-dimensional finite difference
homogeneously averaged water quality model coupled with application of hydrodynamic
model in lakes.

A two-dimensional hydrodynamic model (ONELAY) is used to generate the currents
in lakes. The sensitivity analysis is conducted to Lake Qaroun in Egypt.

A two-dimensional eutrophication transport model (EUTRAM) is developed to
characterize the concentration distribution of eight state variables: Chlorophyll-a, organic
phosphorus, inorganic phosphorus, organic nitrogen, ammonia nitrogen, nitrite and nitrate
nitrogen, carbonaceous biochemical oxygen demand, and dissolved oxygen in lakes.
EUTRAM model solves numerically the two-dimensional time dependent eutrophication
transport equations. The currents computed by ONELAY model are used to compute the
advection term in the EUTRAM mass balance equations. This term is solved using a stream
function concept to describe the mixing processes more accurately. The water quality model
is calibrated with physico-chemical data in Lake Qaroun. The results of simulation revealed
that the limiting factor for eutrophication in Lake Qaroun is phosphorus. The better control of
phosphorus loading into the lake is the crucial step toward improving the water quality of

Lake Qaroun.
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